The organic component of diesel exhaust particles and phenanthrene, a major polyaromatic hydrocarbon constituent, enhances IgE production by IgE-secreting EBV-transformed human B cells in vitro.
Suspended airborne particulate matter such as diesel exhaust particles (DEP) have been implicated in the increased incidence of respiratory allergic diseases that has occurred over the past century. Studies in vitro and in vivo have shown that DEP may enhance allergic antibody (IgE) expression. DEP contain a wide spectrum of polycyclic aromatic hydrocarbons (PAH) that have been reported to have direct effects on the immune system, including the modulation of IgE production using various human and murine cell populations. We investigated the effects of the organic extract of DEP (PAH-DEP) and particularly, phenanthrene, a major component of DEP, in vitro on IgE production by 2C4/F3, a human Epstein-Barr virus transformed isotype switched, IgE producing B cell line. Phenanthrene consistently enhanced 2C4/F3 IgE production two- to threefold. This in vitro enhancement was associated with an increased expression of total IgE mRNA. Furthermore, the pattern of mRNA's coding for distinct isoforms of the epsilon chain was altered by both DEP-PAH and phenanthrene. While phenanthrene increased the level of productive epsilon transcripts, it did not increase epsilon germ line transcription. These effects were not due to an alteration of the cell cycle. Unstimulated 2C4/F3 cells contained detectable mRNA for IL6, IL10, TNF-alpha, and interestingly IL4; however, addition of PAH-DEP or phenanthrene did not significantly alter the level of these cytokines and thus did not appear to account for our findings. Thus, we have used our in vitro model to dissect the mechanism of DEP-PAH on IgE production in postswitch IgE producing cells and shown that phenanthrene, an important component in DEP and other pollutants, can act in a similar manner.